TitaniQ Calculations
The Ti concentration measured by ion probe can be calculated using either 48 Ti or 49 Ti. 49 Ti was used in this study as it is less interfered than 48 Ti (Behr et al., 2011) . The Ti concentration calculated directly from ion probe results will be the weight percentage in ppm. The molar fraction of Ti in quartz can be calculated using the equation outlined in the appendix of Thomas et al. (2010) . The calibration of Thomas et al. (2010) is ln TiO 2 quartz = −60952 + 1.520 − 1741 + ln TiO 2 (S1)
where R is the gas constant, TiO 2 quartz the molar fraction of Ti in quartz measured by ion probe, T the temperature in K, P the pressure in kbar, TiO 2 the activity of TiO 2 in the system. The activity of TiO 2 can be estimated following Ghent and Stout (1984) . Then a relationship between P and T can be set up as shown in Fig. S1 . Another independent thermobarometer is needed to obtain a specific point in the P-T space. 
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